Abstract. Diluted magnetic semiconductor (DMS) exhibits unique magnetic and transport properties. The well known DMS is (Ga,Mn)As that is in thin film form so far only. However Mn dopant brings both localized spins and carriers in Ga 1-x Mn x As, result in the lack of independent control of local moment and carrier densities. It is therefore difficult to study or control charge and spin variable quantitatively. Here we report that an individual control of carrier and spin can be realized in a new type of DMS for Mn-doped I-II-V type semiconductor Li 1+y Zn 1-x Mn x As in bulk. The Li(Zn,Mn)As polycrystalline samples showed ferromagnetic transition temperature (T C ) up to 50K and spontaneous magnetization up to 2.9 μ B per Mn.
Introduction
LiZnAs is a stable direct gap semiconductor grown by reaction of elements decades ago [2, 3] . The measured band gap of LiZnAs (1.61eV) is near to the gap of GaAs(1.52eV) [4] . Li and divalent Zn Published under licence by IOP Publishing Ltd together substitute the role of trivalent Ga [5] . Mn doped Li(Zn,Mn)As has been predicted to be a high Curie temperature ferromagnetic semiconductor [6] . Li 1+y (Zn 1-x Mn x )As with a small x is expected to become ferromagnetic analogous to (Ga,Mn)As [6] . Thanks to isovalent (Zn,Mn) substitutions, Li 1+y (Zn 1-x Mn x )As could be obtained as chemically stable bulk material for a wide range of x.
Experiments
All of the polycrystalline samples were prepared by solid reaction with high purity elements as Ref. 1 . discribed. The samples were characterized by X-ray powder diffraction with a Philips X'pert diffractometer. The DC magnetization measurement was done by a SQUID magnetometer.
Results and Discussion
The X-ray measurements showed that Li(Zn,Mn)As has a cubic structure with space group of F-43m. Its crystal structure and band structure are very similar to those of GaAs as shown in figure 1 . The LiZnAs can be viewed as zinc-blende GaAs, in which Ga is replaced by Li+Zn, with Li atoms at As tetrahedral interstitial sites. With the Mn doping, the lattice parameters of LiZnAs monotonically increased following the Vagard law. [1] It should be noted that, the equilibrium solubility of Mn atoms in III-V compounds is very low, around 1%, whereas Mn could replace about 10% Zn in similar structure LiZnAs. We measured many samples of which Li content from 0.9 to 1.2, and found out that compounds with extra Li showed ferromagnetism, whereas nominal Li 1.1 Zn 1-x Mn x As specimens could reach the highest T C . All the DC magnetic measurements were done in both zero field cooling (ZFC) mode and field cooling (FC) mode with field of 2KOe. The magnetization curves of Li .
In summery, a new type of bulk DMSs was found. Availability of bulk specimens is a major advantage of Li(Zn,Mn)As over existing III-V DMSs. This already enabled us to start NMR measurements and obtain promising preliminary results, and plan neutron scattering studies to study spin dynamics. We hope that the present demonstration of ferromagnetism in Li(Zn,Mn)As could lead to a new generation of research on magnetic semiconductors and relevant devices.
